The pT0 stage of prostate cancer describes the radical prostatectomy (RP) specimen where no cancer can be identified. Given known racial and geographic differences in prostate cancer incidence and survival, we reviewed our experience with pT0 disease to determine applicability of these predictive features in an American population. Materials and Methods: A retrospective chart review was conducted for all RPs at one state tertiary care institution during a 20-year period . Clinicopathologic features of pT0 patients were collected and their relevant pathologic material re-reviewed. Results: Of a total of 1,635 RPs performed, 4 (0.2%) not receiving neoadjuvant therapy or other prior prostate surgeries were stage pT0. Biopsies from 3 of 4 patients were re-evaluated and confirmed a small focus, <1% of tissue, of Gleason score 3+3 adenocarcinoma; a fourth was not available for re-review. Our re-review of the RP slides identified small foci of cancer in two of the four, thus yielding a final true pT0 incidence of 0.1%. Preoperative prostate specific antigen ranged from 4.4 to 7.4 ng/ml, clinical stages were all T1c, and there was no evidence of recurrence at 3 months to 10 years of follow-up. Conclusions: Stage pT0 prostate cancer is very uncommon, occurring with an incidence of 0.1%, and in our experience occurs only in clinical T1c patients with pre-biopsy prostate specific antigen < 7.5 ng/ml, with Gleason score 3 + 3 adenocarcinoma comprising < 1%, 1 mm of a single core biopsy, a stricter threshold than that seen in non-American populations.
Introduction
Stage pT0 prostate cancer describes prostate cancer that cannot be identified in a radical prostatectomy (RP) specimen that has been removed for biopsy-proven prostate cancer. This stage was first described by Goldstein et al. in 1995 [1] , and is an uncommon occurrence with a recent literature review citing an incidence of 0.4% of all RPs [2] . Prostate specific antigen (PSA) recurrence or disease progression in pT0 cases has not been seen in published series [24] , with the exception of 6 men with PSA recurrence identified in a cohort of pT0 patients diagnosed and treated at U.S. military hospitals [5] . While uncommon, this occurrence is important because it presents a difficult situation for the patient, surgeon, and pathologist, both clinically and medicolegally. Similar to the ypT0 stage are those patients who have undergone neoadjuvant hormonal or radiation therapy prior to RP of a subsequent "cancer-free" prostate; these represent stage pT0. Additionally, the pT0 stage excludes patients whose prostate cancer diagnosis was an incidental finding.
It would be useful to identify clinical and pathologic factors that can preoperatively predict who would be stage pT0 after prostatectomy. To date, there are 2 studies that have compared pT0 patients to controls in an effort to identify these characteristics (table 1) [6, 7] . These studies report pT0 incidences of 0.5 and 1.3%, and cite biopsy Gleason scores 6 or less, 12 positive biopsies, biopsy tumor length ≤ 2 mm, and prostate size > 60 g or > 30 cm 3 as being significantly more common in pT0 patients, but preoperative PSA was not shown to be significantly different. While these characteristics are more Curr Urol 2013;7:14-18 pT0 Prostate Cancer 15 common in pT0, these and other studies report pT0 cases in patients with up to Gleason 7 disease, 4 positive cores, or 18 mm of cancer on core biopsy [6] [7] [8] , thus highlighting the challenge in identifying a true clinicopathologic threshold above which pT0 disease will not be seen.
Further, these studies were done in Korean and French populations, and to our knowledge there have been no similar studies performed in a North American population. Geographic and racial differences in prostate cancer incidence and mortality have been previously identified [9] , and it is thus unclear whether these geographic and racial differences, or perhaps variations in pathologic handling of prostatectomy specimens, have any impact on the pT0 incidence or predictive clinicopathologic characteristics. The aim in reviewing our experience with the pT0 stage is to report our incidence and to confirm whether the predictive clinicopathologic thresholds cited in prior Korean and French studies are accurate in a North American population.
Materials and Methods
Institutional Review Board approval was obtained for a retrospective review of all RPs performed at our tertiary care state academic institution during the 20-year period from 1991 to 2011. Pathology reports for all RPs were read, and those that did not document adenocarcinoma were further reviewed. Only patients with biopsy proven prostate cancer identified due to clinical concern for prostate cancer were included in this study. Patients whose prostate cancer was an incidental finding, i.e. identified during transurethral resection of the prostate or during cystoprostatectomy for other diagnoses, were excluded. Data obtained from the medical record included patient demographics, preoperative clinical staging with PSA levels, all pathology reports, clinical history specifically including any neoadjuvant therapy, and postoperative clinical follow-up including PSA levels. All available pathology slides, both from the biopsies and the RP specimens, were reviewed by a dedicated urologic pathologist (L.D.) with more than 10 years of experience providing consultation on urologic specimens. No new tissue preparations, special stains, or additional slides were made from the existing paraffin tissue blocks.
Results
A total of 1,635 RPs were performed for biopsy-proven prostate cancer. Of these, 6 patients with no residual cancer found at RP, who had undergone neoadjuvant therapy (ypT0), were excluded. Neoadjuvant therapy for all six included initial bicalutamide followed by leuprolide injections for a mean duration of 5 months (range 211 months). Biopsy and RP slides from these ypT0 patients were not re-reviewed for this study.
Four patients staged as pT0 (0.2% of all RP) who did not undergo neoadjuvant therapy were identified (table 2). All four were clinical stage T1c with mean preoperative PSA of 6.1 ng/ml (range 4.4-7.4 ng/ml). In each case, the original biopsies documented a single focus of Gleason 3 + 3 = 6 adenocarcinoma ( fig. 1) . Upon re-review for this study, the biopsies for each case were confirmed to have Gleason 3 + 3 = 6 adenocarcinoma present in 1 of 10, 1 of 8, and 1 of 6 cores for patients 2, 3, and 4, respectively. The amount of adenocarcinoma (estimated from the linear extent of cancerous glands and total core length) was determined to be < 1% of the positive core in each case, with each being < 1 mm. The biopsy slides for patient 1 had been discarded by the referring institution given that they had exceeded the requisite retention time of 10 years required by the Clinical Laboratory Improvement Amendment (CLIA), and thus were not available for re-review.
These 4 pT0 patients all underwent RP within 4 months after biopsies were obtained. The removed prostate glands had an average weight of 61 g (range 44-77 g). All 4 RP specimens were completely paraffin-embedded after the initial sampling and did not identify cancer. Deeper step-sections were done by the original reviewing pathologist only on select blocks with suspicious glands, and K903 immunohistochemical stains were selectively used in cases 1 and 2. Some atypical glands were seen, but no definitive adenocarcinoma was documented in the original interpretations for each case.
Re-review of these 4 RPs for the purpose of this study, however, yielded different interpretations in cases 3 and 4 (table 2). In case 3 there was a small focus of Gleason pattern 3 adenocarcinoma that was originally interpreted as high-grade prostatic intraepithelial neoplasia (PIN). In case 4 there was also a small yet conspicuous focus of Gleason pattern 3 adenocarcinoma that originally went unnoticed. These findings would have made the staging pT2a rather than pT0 for these 2 cases, and thus would have resulted in an overall pT0 incidence of 0.1% (2 of 1,635).
Discussion
A limitation of this study is the low number of pT0 cases identified, four, as compared to other studies that looked specifically at pT0 as well [36] . Our 0.1% incidence is the lowest reported to date. A second limitation is that 1 patient had biopsy slides that were not available for re-review. However, our primary goal was to determine if previously published predictive factors applied to our North American population as the other studies had been performed on Korean and French populations.
Stage pT0 prostate cancer is uncommon, and our institution's experience observes that it may be even less common than previously believed, at a North American tertiary care facility, with an incidence of 0.2%. Additionally, our study further demonstrates the importance of prostatectomy re-review by an additional pathologist, as the incidence was adjusted downward to 0.1% after finding small foci of cancer at re-review. This trend has been demonstrated in prior studies as well, with some employing specific protocol for additional sampling of the posterior lobes, flipping the paraffin blocks and immunostaining [10, 11] . Given the retrospective nature of our review, we were unable to employ these additional sampling techniques in a systematic fashion. It is unclear why our study identified a much lower pT0 rate as compared to prior studies where 0.5 to 1.3% of prostatectomy specimens were deemed pT0. A possible explanation includes inherently greater tumor volume/more aggressive disease in our patients limiting the cohort of patients with very low volume Gleason 6 disease.
The preoperative clinicopathologic features of low Gleason score (≤ 6), low number of positive core biopsies (only 1 or 2), and low length of cancer on biopsy (≤ 2 mm) cited in previous studies to predict pT0 [6, 7] were each met by the four pT0 cases in our study. Importantly, however, our data demonstrate that the even stricter criteria of a single positive biopsy core containing less ≤ 1 mm tumor length of cancer can be applied as the threshold above which pT0 disease was never seen in our North American population.
In each of our 4 pT0 cases, the cancer biopsy diagnosis was made on a very small amount (< 1%, <1 mm) of cancer with a Gleason score of 6 (never ≥ 7) in a man with clinical T1c disease and a PSA < 7.5 ng/ml. Not finding identifiable residual cancer in the resected prostate and no evidence of PSA recurrence affirms that men with these clinicopathologic features do have low-risk disease and are the most optimal candidates for surveillance rather than treatment.
A final point is the topic of pathologic sampling. Pathologic evaluation is inherently subject to sampling bias, and pathology reports are best understood and applied in this light. Each of our prostatectomy specimens was very liberally sampled, yielding upwards of 80 slides per case, yet this is only a fraction of the several thousand slides it would take to look at each 4 μm slice of tissue [12] . If this were to be done, at some point pathologist fatigue would most certainly contribute to error, not to mention come at an exorbitant cost.
Conclusions
Our study demonstrates that the incidence of pT0 prostate cancer in a North American population may be lower than previously reported (0.2% rather than 0.4-1.3%). Re-review of pT0 cases will identify a tiny focus of Gleason 3 prostate cancer in approximately half of specimens leading to a final true pT0 incidence rate of 0.1%. We observed a potentially clinically useful and narrower clinicopathologic threshold (PSA < 7.5 ng/ml, clinical T1c disease, Gleason score ≤ 6, solitary core with cancer occupying < 1 mm or < 1% of tissue) for counseling patients in terms of pT0 risk. Patients with very minimal biopsy cancer below this threshold are likely better served with surveillance unless repeat biopsy demonstrates more concerning findings.
